Binding of products originating from the peroxidation of liver microsomal lipids to the non-lipid constituents of the microsomal membrane.
The binding of products derived from the peroxidation of liver microsomal lipids to the non-lipid constituents of the microsomes was studied. To this end arachidonic acid labelled with tritium at the positions of the double bonds was given to rats and allowed to incorporate into the membrane lipids of the liver cell. When liver microsomes containing labelled arachidonic acid were incubated aerobically in the NADPH-dependent system, a marked production of malonic dialdehyde (MDA) occurred and, concomitantly, there was a consistent release of radioactivity from the microsomes into the incubation medium. The addition of EDTA to the incubation medium prevented, to a large extent, both the MDA formation and the release of radioactivity. Chromatographic studies showed that the bulk of the radioactivity released from the incubated microsomes is not MDA. In the incubated microsomes, the radioactivity decreased in total lipids, while it increased by about 15 times in the non-lipoidal residue. A similar increase in radioactivity was seen in microsomal protein, while no increase was observed in microsomal RNA (the radioactivity was negligible in both the incubated and the non-incubated samples). It seems therefore that products originating from lipoperoxidation of arachidonic acid covalently bind to the microsomal protein. In order to investigate whether alterations similar to those observed in the in vitro peroxidation of liver microsomes could be detected in the in vivo intoxication with carbon tetrachloride, rats given labelled arachidonic acid as above, were poisoned with CCl4. Sixty minutes after poisoning, the radioactivity present in the microsomal lipids was generally lower in the intoxicated rats than in the controls, while the labelling of the non-lipoidal residue and of the protein was higher in the CCl4-poisoned rats.